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DETAILED ACTION 

Drawings 

1 . The drawings are objected to because the two current mirrors (current mirror 30 
and current mirror 32) in figure 5 is unclear. Corrected drawing sheets in compliance 
with 37 CFR 1.121(d) are required in reply to the Office action to avoid abandonment of 
the application. Any amended replacement drawing sheet should include all of the 
figures appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. The figure or figure number of an amended drawing should not be 
labeled as "amended." If a drawing figure is to be canceled, the appropriate figure must 
be removed from the replacement sheet, and where necessary, the remaining figures 
must be renumbered and appropriate changes made to the brief description of the 
several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as 
either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: 
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Paragraph 0035, lines 2,and 12 recite FIGS 5a and 5b. With respect to the 
drawing, there are no figure 5a and 5b. The correct figure number should be 6a and 6b. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-4, 8 are rejected under 35 U.S.C. 102(e) as being anticipated by Cho 
(US 6,741,195 B1). 

(1) Regarding claim 1: 

Cho discloses a DAC (digital to analog converter in figure 1) receiving a digital 
input (a current having a magnitude corresponding to the value of a digital signal flows 
through a resistor to generate a voltage having a magnitude corresponding to the digital 
signal, column 1, lines 18-21) and providing an analog output (the curve 1 in figure 4 
show the analog output from the DAC in figure 1 , column 5, lines 30-53); wherein the 
line driver is reconfigurable between a current mode of operation (if the current is 
steered through the second switching transistor 124, the current contribute to the output 
current lout* in figure 1, column 1, lines 56-58) and a voltage mode of operation (if the 
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current is steered through the first switching transistor 122, the current contributes to the 
current lout flowing through the resistor R and generate a voltage output Vout, column 
1, lines 54-56). 

(2) Regarding claim 2: 

Cho discloses wherein the current mode of operation includes first or second 
current sub-modes of operation (the current flowing through the mirror transistor 120 is 
steered through either a first switching transistor 122 or a second switching transistor 
1 24 depending on the value of IN and IN*, column 1 , lines 51 -58). 

(3) Regarding claim 3: 

Cho discloses a DAC wherein the DAC provides a current output (the current 
output lout* in figure 1, column 1, lines 56-58). 

(4) Regarding claim 4: 

Cho discloses wherein the current output is used to drive the line directly (the 
output of the DAC 502 and 504 and 506 are used to drive the line directly in figure 8, 
column 9, lines 36-38). 

(5) Regarding claim 8: 

Cho discloses that wherein the DAC includes full-scale current which is 
programmable (the DAC in figure 1 can be programmable to generate respective 
currents of I, 21, 41, and 81 depending of the input signal IN and IN*, column 1, lines 35- 
41). 

* 

Claim Rejections - 35 USC § 103 
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5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the mannerin which the invention was made. 

6. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho 
(US 6,741,195 B1) in view of Gorecki (US 5,493,205). 

(1) Regarding claim 5: 

Cho discloses all the subject matter as discuss in claim 3 except further 
comprising a current mirror coupled between the DAC and the line that mirrors the 
current output of the DAC. 

However, Gorecki discloses a current mirror (current mirror 60' in figure 5, 
column 6, lines 62-64). 

It is desirable to further comprising a current mirror coupled between the DAC 
and the line that mirrors the current output of the DAC because it controls distortion of 
the current mirror by removing transistor threshold mismatches from effecting the 
distortion (column 3, lines 40-42). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to combine the current mirror of Gorecki 
in the system of Cho to improve the performance of the system. 

(2) Regarding claim 6: 

■ 

Gorecki further disclose that the current mirror adds gain to the current output of 
the DAC (the switch 120 in the current mirror controls the gain of the current mirror, 
column 7, lines 9-30). 
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(3) Regarding claim 7: 

Gorecki further discloses wherein the gain of the current mirror is programmable 
(the programmable output resistance of the current mirror 60' is determine by the 
switches 120 and by different stage of the switches 120 (on or off) the output resistance 
changes and thus can the gain of the current mirror, column 7, lines 1-30). 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho (US 
6,741 ,195 B1) in view of Mulder et al. (US 6,720,798 B2). 

Cho discloses all the subject matter as discuss in claim 1 except wherein the 
driver includes a quiescent current which is programmable. 

However, Mulder et al. discloses the driver (class AB digital to analog converter / 
line driver) includes a quiescent current which is programmable (column 7, lines 25-32). 

It is desirable for the driver to includes a quiescent current which is 
programmable because it can reduce unwanted distortion (column 2, lines 20-28). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the teaching of Mulder et al. with the system of Cho to improve the 
performance of the system. 

8. Claims 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cho (US 6,741,195 B1) in view of Zabroda (US 2004/006005 A1). 

Cho discloses all the subject matter as discuss in claim 1 except wherein the line 
driver further including first and second current mirrors, first and second resistors, first 
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and second bipolar transistors, coupled between the DAC and the line, when the line 
driver operates in the voltage mode of operation. 

However, Zabroda discloses a gigabit Ethernet line driver wherein the line driver 
further including first and second current mirrors, first and second resistors, first and 
second bipolar transistors, coupled between the DAC and the line, when the line driver 
operates in the voltage mode of operation (Zabroda discloses a gigabit Ethernet line 
driver that have both the transmitter output and the active hybrid output as shown in 
figure 1 in a voltage mode of operation, each transmitter cluster includes a plurality of 
transmitter cells consisting of a driver cell and digital to analog converter connected to 
driver cell. A hybrid circuit connects between the transmitter output and receiver input 
for separating a receiver from the transmitter signal responsive to a tuner signal. The 
transmitter consists of plurality of transmitter cluster and each cluster 100 ad 105 as 
shown in figure 3 contains three identical transmitter cells 125 as shown in figure 5 
(paragraph 0032). Each transmitter cell 125 contains a DAC150 portion and a current 
mirror driver portion 155. Each current mirror portion 155 consists of two identical 
current mirror driver cells 180 as shown in figure 5 (paragraph 0033, lines 2-8). The 
detail of the hybrid portion 65 is shown in figure 8 wherein contains two resistors strings 
225 and 230, the taps of the resistor string 225 and 230 are connected through a pair of 
transistor switches 235 in figure 8 (paragraph 0037, lines 1-9). Although the resistors 
shown in figure 8 is not bipolar transistor, it would be obvious to one of ordinary skill in 
the art to realize a FET transistor and a bipolar transistor can perform the same 

« 

function). 
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It is desirable to have the driver further including first and second current mirrors, 
first and second resistors, first and second bipolar transistors, coupled between the 
DAC and the line, when the line driver operates in the voltage mode of operation 
because it provides power efficiency and lowered the non-linear distortion (paragraph 

0008, lines 6-8 and paragraph 0009, lines 1-3). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of invention to combine the teaching of 
Zabroda with the DAC of Cho to improve the performance of the line driver. 

* 

9. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho (US 
6,741,195 B1) in view of Rybicki (US 4,943,784). 

Cho discloses all the subject matter as discuss in claim 1 except wherein the 
driver is configured to be placed on a high impedance state. 

However, Rybicki discloses wherein the driver is configured to be placed on a 
high impedance state (Rybicki disclose a digital line driver 10 in figure 1 comprise a 
DAC 6 wherein the driver is configured to be placed on a high impedance state, column 
3, lines 47-60). 

It is desirable to configured the driver to be placed on a high impedance state 
because it improves the method of controlling operation of a line driver (column 1, lines 
54-55). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to combine the teaching of Rybicki with the DAC of Cho to improve the 
controlling method of the line driver. 
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Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Chaiken et al. (US 2002/0048109 A1) discloses a DB linear 
variable gain amplifier. Van Bavel et al. (US 6,665,347 B2) discloses a output driver for 
high speed Ethernet transceiver. Chan (US 2004/0005015 A1) discloses a method and 
system for a reduced emission direct drive transmitter for unshielded twisted pair (UTP) 
applications. Clara et al. (us 6,646,580 B2) discloses a digital/analog converter with 
programmable gain. Naviasky et al. (US 6,608,860 B1) discloses a low power 
dissipation, high linearity transmitter. Kearney et al. (US 5,608,348) discloses a binary 
programmable current mirror. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 

i 

off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 



Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 

■ 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Siu M. Lee 
1/19/2007 
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SUPERVISORY PATENT EXAMINER 



